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1.0 INTRODUCTION 

URS Corporation (URS) prepared this Perchlorate Groundwater Investigation Report, 30433 
Poplar Street, Barstow, California on behalf of the Lahontan Regional Water Quality Control 
Board (LRWQCB) to document the groundwater sampling activities performed to delineate a 
plume of perchlorate in groundwater. The perchlorate plume is located in the area hydraulically 
downgradient of a residential property located at 30433 Poplar Street in Barstow, California (the 
Site) and extends approximately 1.25 miles south-southeast (the investigation area). 

Groundwater sampling activities were performed from December 9 through December 21, 2011. 
The purpose of the groundwater investigation was to collect groundwater samples, confirm the 
suspected presence of perchlorate in groundwater, delineate the lateral extent of the plume, and 
estimate the direction of the plume migration. 

Soil lithology data were collected during drilling activities to provide additional information 
about the subsurface hydrogeologic conditions within the investigation area and impacted 
groundwater. 
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2.0 BACKGROUND 

The following sections provide a background on perchlorate, the Site location, and Site history 
including regional geology and hydrogeology. 

2.1 PERCHLORATE  

Perchlorate is a known thyroid gland disruptor and its concentration in soil and groundwater is 
regulated. Its maximum contaminant limit (MCL) in the State of California is six micrograms per 
liter (µg/L). In January 2011, the Office of Environmental Health Hazard Assessment (OEHHA) 
proposed a one µg/L public heath goal (PHG) for perchlorate in drinking water. 

In the United States, soil and groundwater at several properties have been impacted with 
perchlorate. Historical releases of perchlorate to the environment have resulted from the 
perchlorate manufacturing process, and the manufacture of perchlorate-containing products 
which includes matches, fireworks, flares and perchlorate containing waste associated with these 
products. Perchlorate was also used to manufacture and test ordnance, explosives, and solid 
rocket-fuel propulsion based systems. 

Solid perchlorate is used as an oxidant since it decomposes exothermically to produce oxygen; 
however, the perchlorate molecule is very stable in solution as a result of its chemical structure 
which consists of a chlorine molecule encased in four oxygen molecules. When perchlorate 
impacts groundwater, it is stable, and generally will not be reduced.  

Perchlorate in groundwater may be difficult to contain since it is stable and very soluble. This 
causes perchlorate to disperse quickly when compared to other chemicals of concern such as 
petroleum hydrocarbons. 

2.2 LOCATION 

The Site is a five-acre parcel located at 30433 Poplar Street (Figure 1). The Site is within the 
Mojave Desert Geomorphic Province, a broad interior region of isolated mountain ranges 
separated by expanses of desert in Southern California. The Site is immediately bounded to the 
north by Poplar Street, to the south by undeveloped land, and to the east and west by residential 
properties and undeveloped land (Figure 2). The source area of the perchlorate contamination is 
in the northwest portion of the Site. 

The investigation area is bounded to the north by Poplar Street, to the south and west by the 
Mojave River, and to the east by residential properties, undeveloped parcels, and Soap Mine 
Road. The investigation area consists mostly of undeveloped land or former agricultural fields 
(Figure 2). 

2.3 SITE HISTORY 

The Site was the personal property of the owner of the former Mojave River Pyrotechnics 
Corporation. In the mid-1980s, the former Mojave River Pyrotechnics Corporation, located at 
36131 Yucca Avenue in Barstow, California, was contracted by the U.S. Army to manufacture 
various fireworks devices to simulate battlefield explosions. Perchlorate (ClO4

-) is a strong 
oxidizing agent that was used to manufacture these fireworks.  
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Suspected illegal disposal of perchlorate waste may have impacted soil at the Site, and soil 
sampling conducted at the property confirmed that the soil is impacted with perchlorate.  

Water samples collected from two private and one public water supply well located 
downgradient of the Site reported concentrations of perchlorate exceeding the MCL. Since 
perchlorate is soluble in water, the LRWQCB and U.S. Environmental Protection Agency (EPA) 
suspected that perchlorate concentrations in groundwater may have resulted from unauthorized 
storage and disposal activities. 

Since there are known groundwater impacts of perchlorate from the Site, the LRWQCB 
requested a groundwater investigation to delineate perchlorate in the area that extends from the 
source area to the east-southeast towards, and beyond the Golden State Water Company’s Soap 
Mine Road water production well. 

2.4 GEOLOGY AND HYDROGEOLOGY 

The investigation area is located in the Mojave Groundwater Basin between the Mojave River to 
the southwest and the Mitchel mountains to the northeast and east. The Site and investigation 
areas are relatively flat lying with elevations above mean sea level ranging from 2,080 feet on 
the north side to 2,055 feet on the south side. The groundwater at the Site is mainly influenced by 
the sub-flow of the alluvial channel of the Mojave River, and an adjoining drainage channel 
extending from the Mojave River channel to south end of the Mitchel range. The distance from 
the north to south sides of the investigation area is approximately 1.5 miles. 

Depth to groundwater is approximately 16 to 25 feet below grade surface (bgs), and the direction 
of groundwater flow is assumed to be sub-parallel to the Mojave River. 

The Site is situated on alluvial fan deposits of the far-travelled Quaternary age alluvium of the 
Mojave River. The alluvium is relatively fine grained and compositionally homogeneous, and 
consists of sand and minor pebble gravel composed largely of granitic detritus. Most of the 
detritus probably originated far to the south in the western San Bernardino Mountains, where the 
headwaters of the Mojave River are located. 

The river deposits are subdivided into deposits of low stream terraces with moderate plant cover 
and unvegetated deposits on the floor of the active river channel.  The unvegetated sandy 
alluvium is periodically eroded and re-deposited by southwesterly winds, resulting in a nearly 
continuous narrow belt of sand dunes along the north side of the active river channel. 
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3.0 PRE-FIELD ACTIVITIES 

Pre-field activities for this project included initial coordination meetings, preparation of a work 
plan technical memorandum, preparation of a health and safety plan, utility clearances, and 
property access agreements. These activities are summarized in the following sections. 

3.1 INITIAL COORDINATION MEETING  

A project kickoff conference call was held on November 8, 2011. Activities associated with pre-
field work included the following: proposing a technical approach and investigation strategy, 
determining site-specific data quality objectives, determining the requirements for handling and 
transportation of samples and investigation-derived waste (IDW), defining project quality 
assurance/quality control (QA/QC) requirements, establishing health and safety requirements to 
prepare a health and safety plan, and performing a Site walk to discuss access issues. 

3.2 WORK PLAN TECHNICAL MEMORANDUM 

A work plan technical memorandum was submitted to the LRWQCB on November 17, 2011 
describing the installation of 22 discrete groundwater sampling locations designated TW-1 
through TW-22, describing site-specific data quality objectives, determining the requirements for 
handling and transportation of samples, handling of IDW, and defining project QA/QC 
requirements. Adjustments to the work plan were made based on access agreements, access 
limitations of the drilling equipment, conflicts with utility alignments including a high pressure 
gas pipeline within the investigation area, and rush analytical results obtained from the first 
sampling locations. The sampling locations, the property boundaries, and known utility 
alignments are illustrated in Figure 2. 

3.3 HEALTH AND SAFETY PLAN 

The site-specific Health and Safety Plan (HASP) was prepared based on physical and chemical 
hazards associated with the field tasks described in the work plan; described requirements for 
personal protective equipment; directions and route to the nearest occupational clinic and 
hospital; job safety analyses and safety management standards. The HASP was prepared in 
accordance with federal and state regulations, and URS’ health and safety policies and 
procedures (which include a description of daily tailgate meetings). Copies of the HASP were 
available with the driller and with the Site Health and Safety Officer (generally a URS staff 
member) during on-site activities. The HASP for this project was distributed to the LRWQCB 
and subcontractors on November 29, 2011. 

3.4 QUALITY ASSURANCE AND QUALITY CONTROL 

All samples were collected with decontaminated and non-disposable sampling equipment 
between all sampling locations. For QA/QC purposes, duplicate samples and equipment blanks 
were collected and analyzed using EPA Methods 314.0 and 331.0. All Samples were transported 
under chain-of-custody to the laboratory. For additional information on QA/QC procedures see 
Section 4.4. 
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3.5 UTILITY CLEARANCE PROCEDURES 

A geophysical survey was conducted by Pacific Coast Locators on December 1, 2011, to clear 
sampling locations TW-1 through TW-19 of utilities and other hazardous underground obstacles 
prior to initiating subsurface investigation activities. The geophysical survey was conducted to 
identify the possible presence of subsurface utility lines. The sampling locations at the Site were 
marked with white paint and stakes as required by Underground Service Alert (USA). 

USA was contacted on December 6, 2011 (Ticket A13400502), more than 48 hours prior to 
commencing groundwater investigation field activities. USA contacted utility owners within the 
investigation area. Three of the utility owners requested a meeting on-site prior to commencing 
drilling activities on December 12, 2011. URS met with representatives from El Paso Gas, 
PG&E, and the Mojave Water Agency. The three utilities have large transmission lines that 
transect the investigation area. Sampling locations TW-3, TW-4, TW-10, TW-13, TW-17, TW-
20, TW-21, and TW-22 were closest to the transmission pipelines and each representative visited 
these locations. Each utility was clearly marked adjacent to these sampling locations with either 
paint or flagging. As a final precaution, a hand auger was be used to clear the boring locations to 
a depth seven feet bgs to verify the presence or absence of buried underground utilities. 

3.6 PERMITS AND ACCESS AGREEMENTS 

The LRWQCB contacted the County of San Bernardino Department of Environmental Health 
(the County) to determine if groundwater well installation permits were required for the project.  
Staff at the County indicated to the LRWQCB that groundwater well installation permits were 
not required for this project based on a detailed description of the groundwater sampling 
activities. Instead of constructing permanent groundwater monitoring wells, exploration holes 
(uncased temporary excavations for the immediate determination of hydrologic conditions) were 
used; therefore, well permits were not required. 

The LRWQCB obtained written access agreements from the various property owners prior to 
entering private property within the investigation area. 
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4.0 GROUNDWATER INVESTIGATON  

Groundwater sampling activities were conducted from December 9 through December 21, 2011. 
Field activities were concluded January 18, 2012, when the drums containing IDW were 
collected and transported off-site for disposal (see Section 4.6 for specifics concerning waste 
characterization and disposal location). This section summarizes the groundwater sampling 
locations, depth to groundwater, and field drilling and sampling activities. 

4.1 GROUNDWATER SAMPLING LOCATIONS 

Groundwater sampling locations were selected based on an array of transects cutting across the 
assumed trend of the groundwater plume, extending approximately 1.25 miles south-southeast 
from the Site. Sample location density was highest in the parcels to the area immediately 
southeast of the Site. Sampling locations were generally lined up in rows (transects) 
perpendicular to the trend of the groundwater flow direction. The location of these transects was 
based on assumed groundwater flow direction, available groundwater quality analytical results 
from private residential wells, and access constraints. 

The alignment of the sampling location transects was generally in a northeast-southwest trend as 
illustrated on Figure 2. Sampling locations TW-1 through TW-3, and TW-20 were in the first 
transect southeast of the source area; the second transect included sampling locations TW-4 
through TW-7, and TW-10; the third transect included sampling locations TW-11 through TW-
15; in the fourth transect included TW-8 through TW-9; and TW-16 through TW-19 in the fifth 
transect. 

Sampling locations TW-21 and TW-22 were not located within a transect. Rather, they were 
located based on initial groundwater analytical data associated with sampling locations TW-1 
through TW-20 

Global Positioning System (GPS) coordinates of each sampling location are noted in the 
following table: 

 

Table 1 – Groundwater Sampling Locations 
 

Sample Location  Latitude Longitude 

TW-1 N34º 54.763’ W116º 59.796’ 
TW-2 N34º 54.729’ W116º 59.807’ 
TW-3 N34º 54.693’ W116º 59.852’ 
TW-4 N34º 54.610’ W116º 59.740’ 
TW-5 N34º 54.630’ W116º 59.700’ 

TW-6* N34º 54.679’ W116º 59.694’ 
TW-7 N34º 54.707’ W116º 59.655’ 

TW-8* N34º 54.678’ W116º 59.567’ 
TW-9 N34º 54.584’ W116º 59.616’ 

TW-10 N34º 54.544’ W116º 59.651’ 
TW-11 N34º 54.295’ W116º 59.678’ 
TW-12 N34º 54.350’ W116º 59.610’ 
TW-13 N34º 54.390’ W116º 59.553’ 
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Sample Location  Latitude Longitude 

TW-14 N34º 54.432’ W116º 59.517’ 
TW-15 N34º 54.477’ W116º 59.385’ 

TW-16* N34º 54.158’ W116º 59.343’ 
TW-17 N34º 54.075’ W116º 59.371’ 
TW-18 N34º 54.031’ W116º 59.439’ 
TW-19 N34º 54.913’ W116º 59.489’ 

TW-20* N34º 54.658’ W116º 59.861’ 
TW-21* N34º 54.222’ W116º 59.422’ 
TW-22* N34º 53.900’ W116º 59.164’ 

MW-25**  N34º 49.989’ W116º 59.430’ 
Notes:  

GPS locations are approximate 
*  TW-6, TW-8, TW-16, and TW-20 through TW-22 were measured indirectly in the field with compass 

and tape measure relative to previous GPS locations or fixed points in the field. 
** Existing groundwater monitoring well included for reference. 

4.2 GROUNDWATER SAMPLING DEPTHS 

Groundwater samples were collected within the first encountered groundwater, in the upper five 
feet below the potentiometric surface (water table).  The depths to groundwater ranged from 
approximately 16 to 25 feet bgs across the investigation area. Depths to first encountered 
groundwater and elevations at the time of sample collection are summarized in Table 3. 

4.3 DRILLING ACTIVITIES 

Groundwater sampling locations were drilled under the supervision of a California Registered 
Professional Geologist who recorded visual observations of soil and water and performed soil 
logging in accordance with the Unified Soil Classification System (USCS). BC2 Environmental 
(BC2) was subcontracted to drill and collect groundwater samples at the 22 sampling locations. 
BC2 initially mobilized a hollow-stem auger and later mobilized a Geoprobe® rig due to difficult 
terrain conditions caused by very loose sandy soils and hummocky terrain.  

The following is a description of drilling activities performed within the investigation area: 

 Soil Borings – The borings were drilled using a combination of hollow-stem auger and 
direct push methods to a maximum depth of 30 feet bgs. These borings were advanced to 
depths below water table ranging from 2.19 to 8.58 feet. The upper seven feet of each 
boring location was drilled using a hand auger to safely clear unidentified subsurface 
utilities, followed by either a truck-mounted 8- inch hollow-stem auger or direct push 
drill rig. Sampling locations TW-1 through TW-8, and TW-10 through TW-19 were 
drilled using a CME-85 rig with and 8 inch hollow stem augers. Sampling locations TW-
9 and TW-20 through TW-22 were drilled using a Geoprobe® 7820DT track-mounted 
limited access drill rig. 

 Soil Characterization – Eight groundwater sampling locations, TW-3, TW-4, TW-7, TW-
10, TW-13, TW-19, TW-20, and TW-22, were logged for soil characterization purposes 
using the USCS. A cross-section with the Site lithology is shown in Figure 3. Boring logs 
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with lithologic descriptions and observations encountered during drilling activities are 
included in Appendix A. 

 PVC Casing and Screens – Once the water table was encountered, the borehole was 
advanced approximately five feet below the static water table. A temporary casing 
consisting of 2 inch PVC riser pipe with a five foot screen at the bottom, was lowered 
down the auger flights. The five-foot screen was factory slotted PVC (2 inch diameter 
casing with 0.020 inch-wide slots). The casing was covered with a 250 micron filter sock. 
Once the temporary riser and screen were set in the borehole, the augers were lifted up to 
facilitate the flow of groundwater in to the temporary well screen. 

 Groundwater Level Measurement – The groundwater level was allowed to equilibrate for 
at least 15 minutes after the casing was lowered into the boring. This also allowed the 
suspended solids in the water to settle. Depths to groundwater were measured using a 
Solinst® 101 P2 water level meter. Groundwater depths varied from 24 to 25 feet bgs in 
the northwest portion of the investigation area, and 16 to 18 feet bgs in the southeast 
portion of the investigation area. 

 Borehole Abandonment – Boreholes drilled within the investigation area as part of this 
project were abandoned shortly after groundwater samples were collected and before the 
drill rig moved off the drilling location. Sampling locations TW-1 through TW-8, and 
TW-10 through TW-19 were each abandoned using two sacks of cement/bentonite slurry 
seal for the entire length of the borehole. Wells TW-8, TW-20, TW-21, and TW-22 were 
abandoned using hydrated No. 3 bentonite chips. 

 Investigation-Derived Waste – Soil cuttings and decontamination water were collected as 
IDW, placed into Department of Transportation (DOT) approved 55 gallon drums, and 
stored within a designated drum staging area. 

A photo log of field activities is included in Appendix B, and the field notes are included in 
Appendix C. 

4.4 GROUNDWATER SAMPLING AND ANALYSIS 

The following is a description of the groundwater sampling activities conducted within the 
investigation area: 

 Groundwater Sample Collection – Disposable bailers were used to collect groundwater 
from within the PVC screen. Discrete groundwater samples (i.e., no purge) were 
transferred from the bailers to either a 125 milliliter (mL) or 100 mL high-density 
polyethylene bottle depending on the volumes required by the analysis specified (EPA 
Methods 314.0 or 331.0, respectively). Sample containers were appropriately labeled and 
preserved in accordance with the QA/QC Plan. 

 Sample Preservation and Transportation – Samples were placed on ice in a cooler and 
transported under chain-of-custody to Calscience Environmental Laboratories 
(Calscience) in Garden Grove, California. The samples collected during the first days of 
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sampling were analyzed using a same day or one day rush turnaround time to help guide 
future sample location decisions. 

 Sample Analysis – Samples were analyzed for perchlorate utilizing EPA Method 314.0 (a 
chromatographic method), which has a detection limit of 2.0 µg/L. For quality control 
and confirmation of perchlorate detections, samples TW-5, TW-13, and TW-17 were 
analyzed for perchlorate using EPA Method 331.0 (a mass spectrometer method), which 
has a detection limit less than 0.1 µg/L. 

 Equipment Blanks – Non-disposable field sampling equipment was decontaminated prior 
to mobilization to the next sampling location. Equipment blank water samples were 
collected at the end of each sampling day after equipment decontamination. Deionized 
laboratory grade water provided by the analytical laboratory was poured over equipment 
that had been used down-hole and collected for analysis. Equipment blank water samples 
were analyzed for perchlorate using EPA Method 331.0. Equipment blanks were labeled 
as “EB-” and the date of collection. 

Laboratory reports and a data validation report are included in Appendix D. 

4.5 WASTE STORAGE 

A total of 27 drums of soil and one drum of decontamination water were generated as IDW 
during the groundwater investigation. The drums were labeled “Non-Hazardous” with the 
generator’s information, and staged in the drum staging area located at the southernmost end of 
Shady Lane prior.  

Decontamination water was collected from the 55 gallon drum following decontamination from 
the sampling locations with highest impact. The contents of each drum were documented in the 
field notes (Appendix C). 

4.6 WASTE PROFILING AND DISPOSAL 

Representative samples of IDW soil and decontamination water were collected and submitted to 
Calscience for waste profile analysis. The soil sample was collected in an eight ounce glass jar 
and three 5 gram Encore® samples. The samples were analyzed for total petroleum hydrocarbons 
(TPH) carbon chain C6 through C44 using EPA Method 8015B (M), volatile organic compounds 
(VOCs) using EPA Method 8260B/5035, and Title 22 metals by EPA Method 6010B/7471A. 

The IDW water was collected within laboratory preserved 40 ml VOA vials, an amber bottle, 
and a polyethylene bottle. IDW soil was analyzed for TPH carbon chain C6 through C44 using 
EPA Method 8015B, VOCs using EPA Method 8260B/5035, and Title 22 metals using EPA 
Method 6010/7471A. 

Waste profiling results are summarized in Table 2 and laboratory analytical reports are included 
in Appendix D. 
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Table 2 – Summary of IDW Characterization Analysis 
 

Sample ID Date Collected 

Perchlorate 
Concentration 

(µg/L) 
 

EPA Method 
314.0 

TPH Carbon 
Chain 

(mg/kg- soil) 
(µg/L - water) 

 
EPA Method 

8015B (M) 

VOCs 
(µg/kg- soil) 

(µg/L - water) 
 

EPA Method 
8260B/5035 

Title 22 Metals 
(mg/kg- soil) 

(mg/L - water) 
 

EPA Method 
6010B/ 7470A 

TW-3 Soil 12/12/2011 NA ND ND As = 0.758 
Ba = 17.6 
Cr = 2.03 
Co = 1.40 
Cu = 1.57 
Pb = 0.732 
Ni = 1.25 
V = 7.20 
Zn = 7.96 

Decon Water 12/20/2011 120 100 1.3 (ethylbenzene) 
22 (acetone) 

Ba = 0.0131 
Cr = 0.0166 
Mo = 0.0197 
V = 0.0482 
Zn = 0.0173 

Notes: TPH = total petroleum hydrocarbons 
VOCs = volatile organic compounds 
µg/L = micrograms per liter 
mg/kg = milligrams per kilogram 
µg/kg = micrograms per kilogram 
mg/L = milligrams per liter 
NA = not analyzed 
ND = not detected above laboratory reporting limits 
Ar, Ba, Cr, Co, Cu, Mo, Pb, Ni, V, Zn = atomic symbols for the elements arsenic, barium, chromium, 
cobalt, copper, molybdenum, lead, nickel, vanadium, and zinc, respectively. 

 

Transportation and disposal of the IDW to a treatment and disposal facility occurred on January 
18, 2012. One drum of wastewater and 27 drums of waste soil were transported and disposed as 
non-hazardous waste at Crosby & Overton located at 1630 West 16th Street, Long Beach, 
California. Waste manifests are included in Appendix E. 
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5.0 GROUNDWATER DATA 

This section describes the site-specific hydrogeology, the perchlorate concentrations in 
groundwater, and summarizes the groundwater monitoring data collected during the Site 
investigation. 

5.1 SITE-SPECIFIC HYDROGEOLOGY 

Groundwater was encountered within Quaternary-age (recent) alluvium at the investigation area 
at depths ranging from approximately 16.42 to 25.50 feet bgs. The alluvial materials are 
composed of poorly-graded, fine to coarse-grained mixtures of clays, silts, and sands, 

The deepest groundwater was located at the northern portion of the investigation area, and 
gradually decreased towards the southeast. Assumed groundwater gradient direction at the Site is 
approximately south-southeast (Figure 4); however, the groundwater flow direction was 
estimated based on limited gauging data collected as part of this project and was not estimated 
using data from permanent groundwater monitoring wells. 

Groundwater velocities in the Mojave River channel deposits have been documented in previous 
studies at a rate of 1.0 to 1.5 feet per day (United States Geological Survey [USGS], 1975). 
These rates are validated by the apparent evolution of the perchlorate-impacted groundwater with 
respect to the distance from the source property to the furthest extent of the known perchlorate-
impacted groundwater, the time in which perchlorate was allegedly released into the 
environment, and the fact that dissolved perchlorate travels at the same rate as groundwater 
velocity (Department of Defense [DOD], 2007).Depths to groundwater measurements were 
converted to elevations with the use of the USGS Nebo Quadrangle Topographic Map (USGS, 
1953). The groundwater elevation contour map with the gradient and groundwater flow direction 
are included in Figure 4. 

5.2 PERCHLORATE CONCENTRATIONS IN GROUNDWATER 

Perchlorate was detected in 12 of the 22 groundwater samples collected within the investigation 
area. Detectable concentrations of perchlorate ranged from 4.5 to 13,000µg/L. The perchlorate-
impacted groundwater appears to be highest near the Site and gradually decrease toward the 
southeast. The perchlorate in groundwater forms a narrow plume with an approximate width 
ranging from 1,300 feet on the north portion of the investigation area to approximately 700 feet 
on the south portion. The perchlorate iso-concentration contour maps showing the sampling 
locations and perchlorate concentrations is included in Figure 5 and Figure 6.  

5.3 SUMMARY OF GROUNDWATER MONITORING DATA 

The results of the laboratory analytical report with regards to dissolved perchlorate 
concentrations in the groundwater are summarized in Table 3. 
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Table 3 –Groundwater Elevations and Perchlorate Concentrations 

Sample 
ID 

Date 
Collected 

Depth to 
Groundwater 

(feet) 

Approximate 
Ground 
Surface 

Elevation 1 
(feet +/- msl) 

Approximate 
Groundwater 

Elevation 
(ft +/- msl) 

Perchlorate 
Concentration 

(µg/L) 
 

EPA Method 
314.0 

Perchlorate 
Concentration 

(µg/L) 
 

EPA Method 
331.0 

TW-1 12/13/2011 24.30 2078.4 2054.1 61 NA 
TW-2 12/15/2011 24.30 2078.7 2054.4 13,000 NA 

TW-3 12/12/2011 25.50 2079.0 2053.5 1,000 NA 

TW-4 12/13/2011 22.10 2077.3 2055.2 51 NA 

TW-5 12/13/2011 23.80 2075.7 2051.9 35 30 

TW-6 12/15/2011 23.60 2076.2 2052.6 9,700 NA 
TW-7 12/15/2011 22.45 2076.7 2054.3 36 NA 
TW-8 12/15/2011 22.15 2073.0 2050.9 ND (< 2.0) NA 
TW-9 12/21/2011 24.55 2072.6 2048.1 5,600 NA 
TW-10 12/14/2011 21.85 2074.4 2052.6 ND (< 2.0) NA 
TW-11 12/14/2011 21.97 2071.0 2049.0 ND (< 2.0) NA 
TW-12 12/14/2011 20.95 2071.0 2050.1 ND (< 2.0) NA 
TW-13 12/14/2011 22.40 2072.0 2049.6 13 NA 
TW-14 12/14/2011 21.85 2070.0 2048.2 ND (< 2.0) NA 
TW-15 12/16/2011 22.81 2080.0 2057.2 ND (< 2.0) NA 
TW-16 12/16/2011 16.42 2062.1 2045.7 ND (< 2.0) NA 
TW-17 12/15/2011 18.05 2061.0 2043.0 4.5 7.4 
TW-18 12/16/2011 16.75 2062.5 2045.8 ND (< 2.0) NA 
TW-19 12/16/2011 18.40 2063.0 2044.6 ND (< 2.0) NA 
TW-20 12/21/2011 24.05 2078.5 2054.5 ND (< 2.0) NA 
TW-21 12/21/2011 18.10 2064.7 2046.6 13 NA 
TW-22 12/21/2011 16.52 2054.6 2038.1 8.0 NA 
Notes: 1 = from Nebo Quadrangle, California-San Bernardino Co., 7.5 minute series (topographic), USGS, 1953 

MSL = mean sea level 
EPA Methods 314.0 and 331.0 both analyze water for dissolved perchlorate concentrations and have 

reporting limits of 2.0 and 0.1 µg/l, respectively. 
 µg/L = micrograms per liter 

NA = not analyzed by Method 331.0 
 ND = not detected above laboratory reporting limits 

 

Results of the analysis of IDW are summarized in Table 2. 
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6.0 PERCHLORATE ABATEMENT OPTIONS 

Currently, there are no widely used in-situ technologies for the remediation of perchlorate-
impacted groundwater. Pilot testing of in-situ remediation technologies includes groundwater 
extraction, treatment to remove perchlorate, amendment with acetate (or other designated 
“electron-donors”) plus nutrients, and reinjection into the subsurface. Most in-situ technologies 
are designed to reduce perchlorate through a biochemical reduction process which is designed to 
occur in the groundwater. Other alternative amendments used in pilot tests include ethanol, 
citrate, and vegetable oil. Other pilot test designs include barriers of molasses, cotton seed, and 
other carbon sources. The effectiveness of in-situ remediation of perchlorate will largely depend 
on site-specific conditions, and pilot testing is normally recommended prior to full-scale 
implementation. 

Remediation of the Site at this time may be limited to pump and treat alternatives. Groundwater 
extraction systems will require an arrangement and a design based on existing groundwater 
conditions.  The remediation system’s groundwater extraction wells and configuration should be 
designed to hydraulically contain perchlorate. Once perchlorate-impacted groundwater is 
extracted from the subsurface, a groundwater treatment system will be required to remove 
perchlorate prior to disposal or reuse. 

Based on URS’ experience, ion exchange systems and anoxic filters are considered proven 
technologies that are cost effective in the treatment of water impacted with perchlorate. Other 
technologies such as reverse osmosis systems are not discussed, as these are separation 
technologies that generate high concentration waste streams which require further treatment and 
disposal. 

6.1 ION EXCHANGE SYSTEMS 

Ion exchange is a process in which ions of a species are displaced from an insoluble exchange 
material (ion exchange resin) by ions of a different species in water (target ions). The removal of 
target ions is achieved through commercially available ion exchange resins. Anion exchange 
resins exchange target anions for chloride (Cl-) or hydroxide (OH-), and cation exchange resins 
exchange cations for sodium (Na+) or hydrogen (H+) ions depending on the functional groups. 
The functional group used for removal of perchlorate is the quaternary amine functional group (-
N(R)3

+) 

Resin–ܰሺܴሻଷ Cl	൅݈ܥ ସܱ
ି	↔Resin–ܰሺܴሻଷ ݈ܥ ସܱ ൅݈ܥ

ି  

Ion exchange resins are comprised of small polymer beads with a large surface area per unit of 
volume (units in ft2/ft3) where ion exchange takes place. The resin is placed in vessels, and water 
is pumped through the resin until the resin’s ion exchange capacity is exhausted. To remove 
solids and restore the resin ion exchange capacity, the resin may be either replaced or 
backwashed with a prepared solution of salt, acid, or sodium hydroxide solution. If a backwash 
system is used, a backwash solution is prepared based on the resin specifications. 

Commercially available anion exchange resins designed to remove perchlorate include the 
following strong base anion resins: DOWEXTM1, and DOWEXTM PSR-2 which exchange 
chloride ions (Cl-) for perchlorate. Other anions removed by these resins include nitrates, 
hexavalent chromium, and uranium.  
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 Disadvantages – When ion exchange systems are equipped with backwash systems a 
waste brine containing the target ions is generated. The brine generally requires 
additional treatment prior to discharge or transportation to a disposal facility. Ion 
exchange systems which are not equipped with regeneration systems are simple to install 
and operate; however, since the resin is not regenerated it requires replacement and the 
process may generate large amounts of spent ion exchange resin which requires off-site 
disposal as solid waste. According to the equipment suppliers, an ion exchange 
regeneration system is not recommended while using DOWEXTM1, and DOWEXTM PSR-
2, and solid waste disposal or incineration of the resin is recommended.  

 Advantages – Ion exchange systems are proven technology in the removal of many 
inorganic substances, and have a proven their effectiveness in the removal of perchlorate 
from water to very low target concentrations (drinking water levels). Several ion 
exchange resins have been permitted for use in drinking water applications. Ion exchange 
vessels can be quickly installed at a site and serviced, which make them suitable for 
emergency remediation operations. If adequately designed, ion exchange systems may 
perform under varying process conditions including variations in water chemistry and 
flows.  

 
Ion exchange system selection, design, and specification will depend on water chemistry, flows, 
initial concentrations, and target concentrations. An initial assessment is required to determine if 
ion exchange is economically feasible based on water chemistry and treatment requirements.    

Ion exchange systems may be most cost-effective in remediation of perchlorate-impacted 
groundwater when remediation projects are expected to be short term, and where low capital 
costs are required. Ion exchange systems available from several ion exchange system suppliers.  

The above mentioned ion exchange resins are California Department of Public Health (CDPH) 
approved for drinking water applications.  

6.2 ANOXIC FILTERS 

Biological treatment is used in a wide range of water and wastewater treatment applications for 
the removal of biodegradable constituents. The biological treatment process has been 
demonstrated to chemically reduce perchlorate, nitrates, hexavalent chromium in water through 
the use of anoxic filters which have been implemented as fluidized bed, packed bed, and 
membrane anoxic digesters. 

Perchlorate can be reduced biologically through microorganisms that use an electron donor (such 
as methanol, acetic acid, ammonia, or hydrogen) and a compound such as perchlorate as an 
electron acceptor. The electron donor and the electron acceptor are metabolized by the 
microorganisms to generate energy for growth and reproduction. The microbial metabolism will 
generate byproducts, of which the most common are carbon dioxide and water. In the biological 
reduction process used for the treatment of nitrate and perchlorate, the nitrates are reduced to 
nitrogen gas N2, and perchlorates are reduced to a chloride ion (Cl-). 

Nitrate reduction is catalyzed by microorganisms (denitrification) through the following 
equation: 
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ଷܪܥ5 ܪܱܱܥ ൅ 8ܱܰଷ
ି 		ெ௜௖௥௢௢௥௚௔௡௜௦௠௦		
ሱۛ ۛۛ ۛۛ ۛۛ ۛۛ ۛۛ ۛۛ ሮ 4 ଶܰ ൅ ଶܱܥ10 ൅ ଶܱܪ6 ൅  ିܪ8ܱ

Perchlorate reduction catalyzed by microorganisms through the following equation: 

ଷܪܥ5 ܪܱܱܥ ൅ ݈ܥ8 ସܱ
ି 		ெ௜௖௥௢௢௥௚௔௡௜௦௠௦		
ሱۛ ۛۛ ۛۛ ۛۛ ۛۛ ۛۛ ۛۛ ሮ ି݈ܥ8 ൅ ଶܱܥ14 ൅ ଶܱܪ10 ൅  ିܪ8ܱ

The effective operation of the anoxic filter process requires adequate control of treatment system 
conditions (e.g., dissolved oxygen concentration, temperature, and nutrient availability). The 
adequate treatment conditions allow the reactor to select for microorganisms that perform the 
required reactions. 

 Disadvantages – Anoxic filters require the construction of biodigesters that control 
groundwater treatment conditions. The capital costs associated with the construction of 
biodigesters may be higher than other treatment systems. The treatment system may 
require longer startup periods to establish the presence of perchlorate reducing 
microorganisms. The technology is subject to biological water treatment limitations, and 
its performance may be affected after extended system shutdowns or sudden increases in 
contaminants.  

 Advantages – Anoxic filters do not generate brine and are a proven technology used in 
the removal of many inorganic substances. They have a proven effectiveness in water 
applications for the reduction of perchlorate to very low target concentrations. 
Perchlorate system selection, design, and specification will depend on the water 
chemistry, flows, initial concentrations, and target concentrations. Anoxic filters may 
offer lower lifecycle costs (capital plus operation costs) in long-term water treatment 
applications because there are fewer wastes generated and requiring disposal. 

 
Anoxic filters are available from two manufacturers which include Envirogen, and APT Water. 
Envirogen supplies anoxic filters using a fluidized bed reactor and methanol or acetate as an 
electron donor. APT Water’s design uses hollow-membranes and hydrogen gas as an electron 
donor. Both vendors provide technologies that are CDPH approved, or are close to receiving 
CDPH approval for drinking water applications. 

6.3 FEASIBILITY STUDY 

To select the most cost effective solution for the treatment of perchlorate-impacted groundwater 
at the Site, a feasibility study should be conducted to evaluate the following: 

 Hydraulic Containment – The groundwater extraction flow rates required to hydraulically 
contain the perchlorate plume and prevent lateral dispersion. 

 Remediation Timeframes – The estimated timeframe required for groundwater extraction 
systems to abate and cleanup the perchlorate plume at the Site. 

 Process Reliability and Uptime – The potential for operation interruptions caused by 
equipment malfunction, media replacement or regeneration, etc. and performance of the 
remediation processes under these conditions. 

 Treated Water Disposal – Identify water disposal options including sewer, storm water, 
or drinking water systems (requires compliance with drinking water standards). 
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 Identify Permitting Requirements – Based on the water disposal options, identify 
permitting requirements associated with preferred disposal options (e.g., NPDES 
permitting, or sewer regulations), and permitting costs.  
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7.0 CONCLUSIONS 

Based on groundwater sampling activities conducted at the Site and investigation areas, the 
following is concluded: 

 Groundwater sampling performed within the investigation area confirmed the presence of 
perchlorate. Perchlorate was detected within the upper five feet of the saturated zone at 
12 of the 22 sampling locations. 

 Perchlorate concentrations ranged from non-detectable to 13,000µg/L at TW-2, located 
approximately 300 feet east of the source area. The lowest detectable concentration was 
4.5µg/L at TW-17, located approximately one mile southeast of the Site. 

 The remaining 10 samples did not contain concentrations greater than the laboratory 
reporting limit of 2.0 µg/L. 

 The perchlorate-impacted groundwater plume tapers from a maximum width of 
approximately 1,300 feet on the north end to approximately 400 feet on the south end, 
and extends at least 1.25 miles southeast of the Site. The axis of the plume follows the 
same general direction of groundwater flow (south-southeast) which is roughly parallel to 
the Mojave River Channel. The perchlorate-impacted groundwater plume encompasses 
an estimated area of 98 acres. 

 Lateral delineation of the perchlorate-impacted groundwater plume has been defined to 
non-detectable concentrations, with the exception of the area south-southeast of sampling 
location TW-22. 

 The data collected during this groundwater investigation did not include groundwater 
sampling at varying depths below the water table. Therefore, a vertical delineation of the 
perchlorate plume was not assessed. 
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8.0 RECOMMENDATIONS 

Based on the data and conclusions presented in this report, the following actions are 
recommended and arranged based on priority: (1) remove perchlorate-impacted soil and 
groundwater from the source; (2) finalize lateral delineation at the south southeast end of the 
plume, and vertically delineate the perchlorate plume at the Site near the source; (3) install 
permanent groundwater monitoring wells and initiate a groundwater monitoring program; (4) 
assess hydraulic capture requirements for the plume; and (5) conduct a feasibility study to select 
a technology for Site remediation by comparing technical and functional requirements, and 
estimating preliminary remediation costs.  

8.1 SOURCE REMOVAL  
High concentrations of perchlorate in the soil at the source will continue to impact groundwater 
with perchlorate. Source removal and control recommendations include the following: 
 

 Excavation and Disposal – The most effective method to remediate a Site is through 
source removal in soil. Since source removal has not yet been implemented, the 
perchlorate in soil may continue to leach into the groundwater and disperse. Excavation 
and treatment (i.e., composting) or disposal of perchlorate-impacted soil, should be 
conducted as soon as possible to reduce the lifecycle remediation costs of groundwater 
remediation. 

 
 Groundwater Pump and Treat at the Source –To reduce lifecycle remediation costs, 

groundwater removal at the source should be conducted as soon as possible to remove the 
perchlorate mass in groundwater prior its dispersion. Groundwater removal at the source 
could include extraction and off-site disposal for water with high concentrations of 
perchlorate, and extraction ion exchange treatment for lower concentrations.  
 

Additional discussion of remediation efforts associated with pump-and-treat systems are 
described below.  

8.2 PERCHLORATE PLUME DELINATION 

Groundwater sampling activities were conducted to confirm the presence of perchlorate in 
groundwater. Based on the methods described in this report, the samples were collected 
approximately five feet below first encountered groundwater; therefore, vertical delineation of 
the perchlorate plume was not performed. Based on the groundwater characterization reports, the 
following is recommended: 

 Lateral Delineation – The area south-southeast of TW-22 has not been fully 
characterized. Lateral delineation can be performed using a combination of sampling 
locations using a Geoprobe rig, installing groundwater monitoring wells, and using 
existing monitoring well and groundwater extraction well data from nearby wells. 
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 Vertical Delineation – Deeper groundwater monitoring wells in the vicinity of the Site 
(and source) are recommended to evaluate the vertical distribution of the perchlorate 
plume which includes the installation of paired wells. 

 Lithological Investigation – During vertical delineation of perchlorate, soil lithology 
should be logged to determine if there are confining layers below the Site that may limit 
the vertical dispersion of the perchlorate plume. 

The perchlorate plume delineation data should be used to design the groundwater monitoring 
program  described below. 

8.3 GROUNDWATER MONITORING 

A groundwater monitoring program is recommended to evaluate plume dispersion and collect the 
groundwater monitoring data required to design a remediation system. A Sampling and Analysis 
Plan (SAP) is recommended and groundwater monitoring wells should be installed at the Site 
based on the following: 

 Location of Wells – Groundwater monitoring wells should be installed to delineate the 
vertical and lateral extent of perchlorate concentrations in groundwater.  The location of 
the wells should be selected to monitor the changes of perchlorate concentrations over 
time  and accurately estimate groundwater gradient, flow velocity, and direction. 

 Groundwater Sampling Schedule – A groundwater monitoring program should be 
developed to monitor water quality conditions and the effectiveness of remediation 
efforts conducted at the Site. The sampling schedule should be scheduled on a quarterly 
basis during the first year and semi-annually, thereafter, at a minimum. 

8.4 HYDRAULIC CAPTURE OF PERCHLORATE-IMPACTED GROUNDWATER 
The design of a hydraulic capture system requires adequate understanding of local hydrogeology 
and perchlorate dispersion through groundwater monitoring and hydrogeological parameter data 
(such as hydraulic conductivity, well efficiency, etc.).  This information will be used to design 
the groundwater extraction well network to capture the perchlorate plume. 

Prior to the design of a groundwater extraction system, groundwater monitoring and 
characterization data are used to establish the groundwater flows, and estimate the groundwater 
extraction requirements (e.g., number of wells, flow directions, and optimum locations of 
extraction/injection wells) to hydraulically contain the perchlorate at the Site. 

8.5 FEASIBILITY STUDY 

Once the hydraulic containment requirements are identified, a feasibility study is recommended 
to identify the most cost-effective groundwater treatment solution for Site remediation. A 
feasibility study should identify the following aspects: 

 Technologies – Technologies suitable for the control of perchlorate in groundwater 
should be identified.  

 Capital Costs – Capital costs include the design and construction of groundwater 
extraction wells, water conveying infrastructure including pumps and pipes, and startup 
of water treatment systems. Capital costs often include permitting costs.  
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 Annual Operation Costs – Annual operations costs include replacement costs, power, 
chemicals, operator and on-going permitting costs.  

 Project Lifecycle Costs – Project lifecycle costs are estimated by adding the capital and 
the operation costs over the period of operation estimated to complete the project. A net 
present value analysis should be conducted to account for the benefit of deferring costs 
into the future.  

 Required Footprint – The required footprint for each technology is identified to determine 
if there is a need to purchase real estate for system installation and operation.  

 Utility Requirements – The utility requirements for each option is identified such as 
water, electricity, sewage, or gas. 

 Technical Advantages – Technical advantages and drawbacks for each technology are 
identified in the feasibility study, including required uptime, and operation 

 

Pilot testing costs are identified for technologies that are not considered proven. 
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9.0 LIMITATIONS AND EXCEPTIONS 

The conclusions presented in this report are professional opinions based solely on indicated data 
described in this report, and our interpretation of the available information and documents 
reviewed as described in this report. The conclusions are intended exclusively for the purpose 
outlined herein and the Site location and project indicated. 

It should be recognized that this study was not intended to be a definitive investigation of 
contamination at the Site. Given that the scope for this investigation was limited, it is possible 
that currently unrecognized contamination exists at the Site and surrounding areas. 

Opinions and recommendations presented herein apply to the Site conditions existing during 
conduct of our work and cannot necessarily apply to Site changes of which URS is unaware and 
has not had the opportunity to evaluate. Changes in the conditions of this property may occur 
over time because of natural processes or the works of man on the Site or adjacent properties. 
Changes in applicable standards may also occur as a result of legislation or the broadening of 
knowledge. Accordingly, the findings of this report may be invalidated, wholly or in part, by 
changes beyond our control or other information becoming available. 
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TO:   Roberto Pinon     FILE: 2940364.40000 

FROM: Lily Bayati, Ontario QA/QC Group  SITE: Barstow Poplar Street  
         

DATE:  January 30, 2012  

SUBJECT:  Summary of Limited Data Validation for Calscience Reports: 11-12-0927, 11-12-1002, 
11-12-1131, 11-12-1227, 11-12-1370, and 11-12-1644 

 
Introduction 
This report summarizes the findings of the limited data validation (completeness check) of 24 water 
samples, one soil sample, and six equipment blanks. These samples were collected December 12-21, 2011 
as part of the groundwater investigation activities conducted at 30433 Poplar Street, in Barstow, 
California. Calscience Environmental Laboratories, Inc. in Garden Grove, California analyzed the 
samples. The samples are listed in Table 1 included at the end of this document. The data were reviewed 
in accordance with URS Standard Operating Procedures and the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Organics (EPA 2008), and USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA 2010). 
 
Executive Summary 
All samples were analyzed as requested and all holding times were met. No data were qualified. Overall, 
based on this limited validation covering the QC parameters listed below, the data are useable for their 
intended purpose. 
 
1.0 Data Review Narratives 
Twenty- four water samples and six equipment blanks were collectively analyzed for perchlorate by EPA 
methods 314.0 and 331.0. In addition, one water sample and one soil sample were analyzed for TPH-
carbon range (EPA 8015B modified), volatile organic compounds (VOCs; EPA method 8260B) and total 
metals (EPA 6010B/7471A/7470). The laboratory data were reviewed to evaluate compliance with these 
methods and the quality of the data reported. This data review process did not include result recalculation 
or transcription error checking from the raw data. The following summarizes the results of this review. 
 
The areas of review are listed below. A check mark () indicates an area of review in which all data were 
acceptable. A crossed circle (⊗) signifies areas where issues were raised during the course of the 
validation review and should be considered to determine any impact on data quality and usability. 

 
 Overall Assessment 
 Data Completeness 
 Holding Times and Preservation 
 Method Blanks 
 System Monitoring Compounds (Surrogates) 
 Laboratory Control Samples (LCS/ LCSD) 
 Matrix Spike/Matrix Spike Duplicate Samples (MS/MSD) 

Data Validation Memorandum 
3500 Porsche Way, Suite 300 

 Ontario, CA 91764 
 Telephone – (909) 980-4000 
 Fax – (909) 980-1399 
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  Compound Identification and Quantitation 
 
1.1 Overall Assessment 

The data reported in this package, are considered to be usable for meeting project objectives. 
All results are considered to be valid; the analytical completeness defined as the ratio of the 
number of valid analytical results (valid analytical results include values qualified as 
estimated) to the total number of analytical results requested on samples submitted for 
analysis, for the project is 100%. Additionally, because all samples in this data set were 
collected and analyzed under similar prescribed conditions, the data within this set are 
considered to be comparable. 
 

1.2 Data Completeness 
All analyses were performed as requested on the chain-of-custody (COC) forms with one 
exception. Sample TW-2 (sampled on 12/13/11) was not analyzed due to broken sample 
container. This sample was re-collected on 12/15/11 and analyzed as requested.   

 
1.3 Holding Times and Preservation 

All analyses were performed within the method-specified holding times. In addition, all 
samples were collected and preserved appropriately. 

 
1.4 Method Blanks 

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed. Target analytes were not detected in the associated method blanks.  
 

1.5 System Monitoring Compounds (Surrogates) 
Appropriate numbers of surrogate compounds were spiked into each sample for the EPA 
8015B and 8260B analyses. All surrogate compound recoveries were within the laboratory’s 
statistically determined acceptance ranges. 
 

1.6 Laboratory Control Samples (LCS/ LCSD) 
LCSs were prepared in duplicate (LCSD) and analyzed at the proper frequency for each 
analysis. The LCS and LCSD recoveries of all spiked analytes and the relative percent 
differences (RPDs) between the LCS/LCSD results were within laboratory’s statistically 
determined acceptance ranges.  
 

1.7 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Sample TW-3, TW-8, TW-11, TW-18, TW-20 (EPA 314.0), TW-5, TW-13 (EPA 331.0) 
were utilized for MS/MSD analyses. All average MS/MSD recoveries reported and RPD 
between the results were within the laboratory’s statistically determined acceptance ranges.  
For all other analyses, MS/MSDs for project samples were not provided. Consequently 
matrix effects cannot be determined. 
 

1.8 Compound Identification and Quantitation 
All compounds reported and the detection limits obtained comply with project specifications.  
All dilutions were appropriate. 
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Table I  
Calscience Environmental Laboratories, Inc.  

Client Sample  Matrix SDG Laboratory 
Number 

Date 
Sampled 

Analyses Performed 

TW-3 Water 11-12-0927 11-12-0927-1 12/12/11 EPA 314.0 

TW-3 SOIL Soil 11-12-0927 11-12-0927-2 12/12/11 EPA 8260B, 6010B, 7471A, 8015B 

TW-2 Water 11-12-0927 11-12-0927-3 12/12/11 NA 

EB-121211 
(Equipment Blank) 

Water 11-12-0927 11-12-0927-4 12/12/11 EPA 314.0 

TW-1 Water 11-12-1002 11-12-1002-1 12/13/11 EPA 314.0 

TW-4 Water 11-12-1002 11-12-1002-2 12/13/11 EPA 314.0 

TW-5 Water 11-12-1002 11-12-1002-3 12/13/11 EPA 331.0 

TW-5 Water 11-12-1002 11-12-1002-4 12/13/11 EPA 314.0 

EB-121311 
(Equipment Blank) 

Water 11-12-1002 11-12-1002-5 12/13/11 EPA 314.0 

TW-10 Water 11-12-1131 11-12-1131-1 12/14/11 EPA 314.0 

TW-12 Water 11-12-1131 11-12-1131-2 12/14/11 EPA 314.0 

TW-11 Water 11-12-1131 11-12-1131-3 12/14/11 EPA 314.0 

TW-13 Water 11-12-1131 11-12-1131-4 12/14/11 EPA 331.0 

TW-14 Water 11-12-1131 11-12-1131-5 12/14/11 EPA 314.0 

EB-121411 
(Equipment Blank) 

Water 11-12-1131 11-12-1131-6 12/14/11 EPA 314.0 

TW-6 Water 11-12-1227 11-12-1227-1 12/15/11 EPA 314.0 

TW-7 Water 11-12-1227 11-12-1227-2 12/15/11 EPA 314.0 

TW-8 Water 11-12-1227 11-12-1227-3 12/15/11 EPA 314.0 

TW-2 Water 11-12-1227 11-12-1227-4 12/15/11 EPA 314.0 

TW-17 Water 11-12-1370 11-12-1370-1 12/15/11 EPA 314.0, 331.0 

EB-121511 
(Equipment Blank) 

Water 11-12-1370 11-12-1370-2 12/15/11 EPA 314.0 

TW-18 Water 11-12-1370 11-12-1370-3 12/16/11 EPA 314.0 

TW-19 Water 11-12-1370 11-12-1370-4 12/16/11 EPA 314.0 

TW-16 Water 11-12-1370 11-12-1370-5 12/16/11 EPA 314.0 

TW-15 Water 11-12-1370 11-12-1370-6 12/16/11 EPA 314.0 

EB-121611 
(Equipment Blank) 

Water 11-12-1370 11-12-1370-7 12/16/11 EPA 314.0 

Decon Water 11-12-1644 11-12-1644-1 12/20/11 EPA 8260B, 6010B, 7470A, 8015B, 314.0 

TW-20 Water 11-12-1644 11-12-1644-2 12/21/11 EPA 314.0 

TW-9 Water 11-12-1644 11-12-1644-3 12/21/11 EPA 314.0 

TW-21 Water 11-12-1644 11-12-1644-4 12/21/11 EPA 314.0 

TW-22 Water 11-12-1644 11-12-1644-5 12/21/11 EPA 314.0 

EB-122111 
(Equipment Blank) 

Water 11-12-1644 11-12-1644-6 12/21/11 EPA 314.0 

Notes:  SDG: Sample Delivery Group   NA: Not Analyzed  
EPA 314.0: Perchlorate  
EPA 331.0: Perchlorate 
EPA 8260B: Volatile Organic Compounds (VOCs)  
EPA 8015B:  Extractable Fuel Hydrocarbons (CADHS); Diesel Range Organics (DRO), Oil Range Organics (ORO) 
EPA 6010B: Total Metals 
EPA 7470: Mercury 
EPA 7471A: Mercury 
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ATTACHMENT A 

DATA VALIDATION QUALIFIER DEFINITIONS AND INTERPRETATION KEY 
Assigned by URS’s Data Review Team 

 
DATA QUALIFIER DEFINITIONS FOR ORGANIC ANALYES 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the 

analyte in the sample. 
N The analysis indicates the presence of an analyte for which there is presumptive evidence to make a “tentative 

identification.” 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated 

numerical value represents its approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation 

limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and 
precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified. 
 
DATA QUALIFIER DEFINITIONS FOR INORGANIC ANALYSES 

U The analyte was analyzed for, but was not detected above the level of the reported sample quantitation limit. 
J The result is an estimated quantity. The associated numerical value is the approximate concentration of the 

analyte in the sample. 
J+ The result is an estimated quantity, but the result may be biased high. 
J- The result is an estimated quantity, but the result may be biased low. 
UJ The analyte was analyzed for, but was not detected. The reported sample quantitation limit is approximate and 

may be inaccurate or imprecise. 
R The data are unusable. The sample results are rejected due to serious deficiencies in meeting quality control 

(QC) criteria.  The analyte may or may not be present in the sample. 
 
 URS DATA QUALIFIER DEFINITIONS — REASON CODE DEFINITIONS 
a Analytical sequence deficiency or omission. 
b Gross compound breakdown (4,4'-DDT/Endrin). 
c Calibration failure; poor or unstable response. 
d Laboratory duplicate imprecision. 
e Laboratory duplicate control sample imprecision. 
f Field duplicate imprecision. 
h holding time violation. 
i Internal standard failure. 
k Serial dilution imprecision. 
l Laboratory control sample recovery failure. 
m Matrix spike/matrix spike duplicate recovery failure. 
n Interference check sample recovery failure. 
o Calibration blank contamination (metals/inorganics only). 
p Preparation blank contamination (metals/inorganics only). 
q Quantitation outside linear range.      
r Linearity failure in initial calibration. 
s Surrogate spike recovery failure  
 (GC organics and GC/MS organics only). 
t Instrument tuning failure. 
u No valid confirmation column (GC Organics only). 
v Value is estimated below the MDA (Rads only). 
w Retention time (RT) outside of RT window. 
x Equipment blank contamination. 
y Trip blank contamination. 
z Method blank contamination. 

INTERPRETATION KEY 
The following example shows how an 
analytical result which includes qualifiers 
assigned by both the URS data review team 
and the analytical laboratory could be 
displayed in the data tables: 
 

<5.20 Uz | JB 
 

The qualifier assigned by the URS data review 
team precedes the “|”; the qualifier assigned 
by the laboratory follows it.  In this example, 
the result is qualified as a non-detection data 
to the bias introduced by contamination of the 
associated method blank.  Presence of the 
analyte in the method blank is indicated by 
the laboratory qualifier (B).  The qualifier 
assigned by the URS data review team (Uz) 
indicates that the analyte concentration is 
considered to be below the adjusted detection 
limit (quantitation limit) based on the level of 
contamination in the method blank. 
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DETECTIONS SUMMARY

Analyte Result Qualifiers
Reporting
Limit Units Method

Client:

Attn:

Work Order:
Project name:
Received:

URS Corporation
915 Wilshire Blvd., Suite 700
Los Angeles, CA 90017-3437

Roberto Pinon

11-12-0927
Barstow Perchlorate / 29403643
12/13/11  11:30

Client Sample ID
Extraction

TW-3
Perchlorate 1000 ug/L EPA 314.0 N/A40

TW-3 Soil
Arsenic   0.758 mg/kg EPA 6010B EPA 3050B0.750
Barium 17.6 mg/kg EPA 6010B EPA 3050B0.500
Chromium   2.03 mg/kg EPA 6010B EPA 3050B0.250
Cobalt   1.40 mg/kg EPA 6010B EPA 3050B0.250
Copper   1.57 mg/kg EPA 6010B EPA 3050B0.500
Lead   0.732 mg/kg EPA 6010B EPA 3050B0.500
Nickel   1.25 mg/kg EPA 6010B EPA 3050B0.250
Vanadium   7.20 mg/kg EPA 6010B EPA 3050B0.250
Zinc   7.96 mg/kg EPA 6010B EPA 3050B1.00

Subcontracted analyses, if any, are not included in this summary.

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

*MDL is shown.
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Analytical Report

URS Corporation 12/13/11Date Received:
915 Wilshire Blvd., Suite 700 11-12-0927Work Order No:
Los Angeles, CA 90017-3437 N/APreparation:

EPA 314.0Method:

Project: Barstow Perchlorate / 29403643 Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

12/12/11 N/A 12/13/11Aqueous 111213L01TW-3 11-12-0927-1-A IC 8
15:1612:00

Result DF Qual UnitsRLParameter

ug/LPerchlorate 40 201000

12/12/11 N/A 12/13/11Aqueous 111213L01EB-121211 11-12-0927-4-A IC 8
16:0215:00

Result DF Qual UnitsRLParameter

ug/LPerchlorate 2.0 1ND

N/AN/A 12/13/11Aqueous 111213L01Method Blank 099-05-203-1,379 IC 8
11:55

Result DF Qual UnitsRLParameter

ug/LPerchlorate 2.0 1ND

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Report

URS Corporation 12/13/11Date Received:
915 Wilshire Blvd., Suite 700 11-12-0927Work Order No:
Los Angeles, CA 90017-3437 EPA 3550BPreparation:

EPA 8015B (M)Method:

Project: Barstow Perchlorate / 29403643 Page 1 of 1
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: mg/kg

Instrument

12/12/11 12/13/11 12/14/11Solid 111213B11ATW-3 Soil 11-12-0927-2-A GC 46
00:4011:55

-The Total concentration includes individual carbon range concentrations (estimated), if any, below the RL reported as ND.Comment(s):
Parameter Result RL DF Qual Parameter RLResult DF Qual
C6 5.0 1ND C21-C22 5.0 1ND
C7 5.0 1ND C23-C24 5.0 1ND
C8 5.0 1ND C25-C28 5.0 1ND
C9-C10 5.0 1ND C29-C32 5.0 1ND
C11-C12 5.0 1ND C33-C36 5.0 1ND
C13-C14 5.0 1ND C37-C40 5.0 1ND
C15-C16 5.0 1ND C41-C44 5.0 1ND
C17-C18 5.0 1ND C6-C44 Total 5.0 1ND
C19-C20 5.0 1ND
Surrogates: REC (%) Control

Limits
Qual

Decachlorobiphenyl 116 61-145

12/13/11N/A 12/13/11Solid 111213B11AMethod Blank 099-14-085-512 GC 46
21:53

Parameter Result RL DF Qual Parameter RLResult DF Qual
C6 5.0 1ND C21-C22 5.0 1ND
C7 5.0 1ND C23-C24 5.0 1ND
C8 5.0 1ND C25-C28 5.0 1ND
C9-C10 5.0 1ND C29-C32 5.0 1ND
C11-C12 5.0 1ND C33-C36 5.0 1ND
C13-C14 5.0 1ND C37-C40 5.0 1ND
C15-C16 5.0 1ND C41-C44 5.0 1ND
C17-C18 5.0 1ND C6-C44 Total 5.0 1ND
C19-C20 5.0 1ND
Surrogates: REC (%) Control

Limits
Qual

Decachlorobiphenyl 102 61-145

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .

R
et

ur
n 

to
 C

on
te

nt
s

Page 5 of 21



Analytical Report

URS Corporation 12/13/11Date Received:
915 Wilshire Blvd., Suite 700 11-12-0927Work Order No:
Los Angeles, CA 90017-3437 EPA 5035Preparation:

EPA 8260BMethod:

Project: Barstow Perchlorate / 29403643 Page 1 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/kg

Instrument

12/12/11 12/13/11 12/13/11Solid 111213L01TW-3 Soil 11-12-0927-2-C GC/MS PP
13:5111:55

Parameter Result RL DF Qual Parameter RLResult DF Qual
Acetone 48 0.954ND 1,3-Dichloropropane 0.95 0.954ND
Benzene 0.95 0.954ND 2,2-Dichloropropane 4.8 0.954ND
Bromobenzene 0.95 0.954ND 1,1-Dichloropropene 1.9 0.954ND
Bromochloromethane 1.9 0.954ND c-1,3-Dichloropropene 0.95 0.954ND
Bromodichloromethane 0.95 0.954ND t-1,3-Dichloropropene 1.9 0.954ND
Bromoform 4.8 0.954ND Ethylbenzene 0.95 0.954ND
Bromomethane 19 0.954ND 2-Hexanone 19 0.954ND
2-Butanone 19 0.954ND Isopropylbenzene 0.95 0.954ND
n-Butylbenzene 0.95 0.954ND p-Isopropyltoluene 0.95 0.954ND
sec-Butylbenzene 0.95 0.954ND Methylene Chloride 9.5 0.954ND
tert-Butylbenzene 0.95 0.954ND 4-Methyl-2-Pentanone 19 0.954ND
Carbon Disulfide 9.5 0.954ND Naphthalene 9.5 0.954ND
Carbon Tetrachloride 0.95 0.954ND n-Propylbenzene 1.9 0.954ND
Chlorobenzene 0.95 0.954ND Styrene 0.95 0.954ND
Chloroethane 1.9 0.954ND 1,1,1,2-Tetrachloroethane 0.95 0.954ND
Chloroform 0.95 0.954ND 1,1,2,2-Tetrachloroethane 1.9 0.954ND
Chloromethane 19 0.954ND Tetrachloroethene 0.95 0.954ND
2-Chlorotoluene 0.95 0.954ND Toluene 0.95 0.954ND
4-Chlorotoluene 0.95 0.954ND 1,2,3-Trichlorobenzene 1.9 0.954ND
Dibromochloromethane 1.9 0.954ND 1,2,4-Trichlorobenzene 1.9 0.954ND
1,2-Dibromo-3-Chloropropane 4.8 0.954ND 1,1,1-Trichloroethane 0.95 0.954ND
1,2-Dibromoethane 0.95 0.954ND 1,1,2-Trichloroethane 0.95 0.954ND
Dibromomethane 0.95 0.954ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 9.5 0.954ND
1,2-Dichlorobenzene 0.95 0.954ND Trichloroethene 1.9 0.954ND
1,3-Dichlorobenzene 0.95 0.954ND Trichlorofluoromethane 9.5 0.954ND
1,4-Dichlorobenzene 0.95 0.954ND 1,2,3-Trichloropropane 1.9 0.954ND
Dichlorodifluoromethane 1.9 0.954ND 1,2,4-Trimethylbenzene 1.9 0.954ND
1,1-Dichloroethane 0.95 0.954ND 1,3,5-Trimethylbenzene 1.9 0.954ND
1,2-Dichloroethane 0.95 0.954ND Vinyl Acetate 9.5 0.954ND
1,1-Dichloroethene 0.95 0.954ND Vinyl Chloride 0.95 0.954ND
c-1,2-Dichloroethene 0.95 0.954ND p/m-Xylene 1.9 0.954ND
t-1,2-Dichloroethene 0.95 0.954ND o-Xylene 0.95 0.954ND
1,2-Dichloropropane 0.95 0.954ND Methyl-t-Butyl Ether (MTBE) 1.9 0.954ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

1,4-Bromofluorobenzene 94 80-120 Dibromofluoromethane 99 79-133
1,2-Dichloroethane-d4 107 71-155 Toluene-d8 98 80-120

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Report

URS Corporation 12/13/11Date Received:
915 Wilshire Blvd., Suite 700 11-12-0927Work Order No:
Los Angeles, CA 90017-3437 EPA 5035Preparation:

EPA 8260BMethod:

Project: Barstow Perchlorate / 29403643 Page 2 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/kg

Instrument

12/13/11N/A 12/13/11Solid 111213L01Method Blank 095-01-025-22,397 GC/MS PP
12:57

Parameter Result RL DF Qual Parameter RLResult DF Qual
Acetone 50 1ND 1,3-Dichloropropane 1.0 1ND
Benzene 1.0 1ND 2,2-Dichloropropane 5.0 1ND
Bromobenzene 1.0 1ND 1,1-Dichloropropene 2.0 1ND
Bromochloromethane 2.0 1ND c-1,3-Dichloropropene 1.0 1ND
Bromodichloromethane 1.0 1ND t-1,3-Dichloropropene 2.0 1ND
Bromoform 5.0 1ND Ethylbenzene 1.0 1ND
Bromomethane 20 1ND 2-Hexanone 20 1ND
2-Butanone 20 1ND Isopropylbenzene 1.0 1ND
n-Butylbenzene 1.0 1ND p-Isopropyltoluene 1.0 1ND
sec-Butylbenzene 1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene 1.0 1ND 4-Methyl-2-Pentanone 20 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride 1.0 1ND n-Propylbenzene 2.0 1ND
Chlorobenzene 1.0 1ND Styrene 1.0 1ND
Chloroethane 2.0 1ND 1,1,1,2-Tetrachloroethane 1.0 1ND
Chloroform 1.0 1ND 1,1,2,2-Tetrachloroethane 2.0 1ND
Chloromethane 20 1ND Tetrachloroethene 1.0 1ND
2-Chlorotoluene 1.0 1ND Toluene 1.0 1ND
4-Chlorotoluene 1.0 1ND 1,2,3-Trichlorobenzene 2.0 1ND
Dibromochloromethane 2.0 1ND 1,2,4-Trichlorobenzene 2.0 1ND
1,2-Dibromo-3-Chloropropane 5.0 1ND 1,1,1-Trichloroethane 1.0 1ND
1,2-Dibromoethane 1.0 1ND 1,1,2-Trichloroethane 1.0 1ND
Dibromomethane 1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
1,2-Dichlorobenzene 1.0 1ND Trichloroethene 2.0 1ND
1,3-Dichlorobenzene 1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene 1.0 1ND 1,2,3-Trichloropropane 2.0 1ND
Dichlorodifluoromethane 2.0 1ND 1,2,4-Trimethylbenzene 2.0 1ND
1,1-Dichloroethane 1.0 1ND 1,3,5-Trimethylbenzene 2.0 1ND
1,2-Dichloroethane 1.0 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene 1.0 1ND Vinyl Chloride 1.0 1ND
c-1,2-Dichloroethene 1.0 1ND p/m-Xylene 2.0 1ND
t-1,2-Dichloroethene 1.0 1ND o-Xylene 1.0 1ND
1,2-Dichloropropane 1.0 1ND Methyl-t-Butyl Ether (MTBE) 2.0 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

1,4-Bromofluorobenzene 95 80-120 Dibromofluoromethane 96 79-133
1,2-Dichloroethane-d4 103 71-155 Toluene-d8 99 80-120

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Report

URS Corporation 12/13/11Date Received:
915 Wilshire Blvd., Suite 700 11-12-0927Work Order No:
Los Angeles, CA 90017-3437 EPA 3050B / EPA 7471A TotalPreparation:

EPA 6010B / EPA 7471AMethod:

Project: Barstow Perchlorate / 29403643 Page 1 of 1
Lab Sample

Number
Date /Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

mg/kgUnits:

Instrument

12/12/11 12/13/11 12/13/11Solid 111213L01TW-3 Soil 11-12-0927-2-A ICP 5300
19:1011:55

-Mercury analysis was performed on 12/13/11 16:57 with batch 111213L01.Comment(s):
Parameter Result RL DF Qual Parameter Result RL DF Qual
Antimony 0.750 1ND Mercury 0.0835 1ND
Arsenic 0.750 1  0.758 Molybdenum 0.250 1ND
Barium 0.500 117.6 Nickel 0.250 1  1.25
Beryllium 0.250 1ND Selenium 0.750 1ND
Cadmium 0.500 1ND Silver 0.250 1ND
Chromium 0.250 1  2.03 Thallium 0.750 1ND
Cobalt 0.250 1  1.40 Vanadium 0.250 1  7.20
Copper 0.500 1  1.57 Zinc 1.00 1  7.96
Lead 0.500 1  0.732

12/13/11N/A 12/13/11Solid 111213L01Method Blank 099-04-007-8,402 Mercury
12:04

-Preparation/analysis for Mercury was performed by EPA 7471A.Comment(s):
Parameter Result RL DF Qual
Mercury 0.0835 1ND

12/13/11N/A 12/13/11Solid 111213L01Method Blank 097-01-002-15,505 ICP 5300
19:06

Parameter Result RL DF Qual Parameter Result RL DF Qual
Antimony 0.750 1ND Lead 0.500 1ND
Arsenic 0.750 1ND Molybdenum 0.250 1ND
Barium 0.500 1ND Nickel 0.250 1ND
Beryllium 0.250 1ND Selenium 0.750 1ND
Cadmium 0.500 1ND Silver 0.250 1ND
Chromium 0.250 1ND Thallium 0.750 1ND
Cobalt 0.250 1ND Vanadium 0.250 1ND
Copper 0.500 1ND Zinc 1.00 1ND

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Quality Control - Spike/Spike Duplicate

Work Order No: 11-12-0927

Method: EPA 314.0

915 Wilshire Blvd., Suite 700
Los Angeles, CA 90017-3437

URS Corporation

Barstow Perchlorate / 29403643Project

N/APreparation:

12/13/11Date Received:

N/A

Quality Control Sample ID

TW-3

MS/MSD Batch
Number

111213S01

Matrix

Aqueous

Date
Analyzed

12/13/11

Date
PreparedInstrument

IC 8

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-15Perchlorate 195 80-120932500

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - Spike/Spike Duplicate

Work Order No: 11-12-0927

Method: EPA 8015B (M)

915 Wilshire Blvd., Suite 700
Los Angeles, CA 90017-3437

URS Corporation

Barstow Perchlorate / 29403643Project

EPA 3550BPreparation:

12/13/11Date Received:

Quality Control Sample ID

11-12-0791-3

MS/MSD Batch
Number

111213S11

Matrix

Solid

Date
Analyzed

12/13/11

Date
Prepared

12/13/11

Instrument

GC 46

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-15TPH as Diesel 1100 64-13099400.0

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit

R
et

ur
n 

to
 C

on
te

nt
s

Page 10 of 21



Quality Control - Spike/Spike Duplicate

Work Order No: 11-12-0927

Method: EPA 7471A

915 Wilshire Blvd., Suite 700
Los Angeles, CA 90017-3437

URS Corporation

Barstow Perchlorate / 29403643Project

EPA 7471A TotalPreparation:

12/13/11Date Received:

Quality Control Sample ID

11-12-0777-1

MS/MSD Batch
Number

111213S01

Matrix

Solid

Date
Analyzed

12/13/11

Date
Prepared

12/13/11

Instrument

Mercury

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-14Mercury 3108 71-1371110.8350

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - LCS/LCS Duplicate

Method: EPA 6010B

11-12-0927

Barstow Perchlorate / 29403643

EPA 3050BPreparation:
Work Order No:
Date Received:

Project:

URS Corporation
915 Wilshire Blvd., Suite 700
Los Angeles, CA 90017-3437

N/A

12/13/11

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

ICP 5300 111213L01

Date
Prepared

Date
Analyzed

12/13/11

Quality Control Sample ID

097-01-002-15,505

Parameter QualifiersRPD CL%REC CLLCSD %REC ME_CL RPDLCS %RECSPIKE ADDED
0-20180-120Antimony 99 73-1279925.00
0-20080-120Arsenic 99 73-1279925.00
0-20180-120Barium 102 73-12710225.00
0-20180-120Beryllium 99 73-1279825.00
0-20180-120Cadmium 101 73-12710025.00
0-20180-120Chromium 99 73-1279825.00
0-20180-120Cobalt 107 73-12710625.00
0-20180-120Copper 100 73-1279925.00
0-20180-120Lead 104 73-12710325.00
0-20180-120Molybdenum 102 73-12710125.00
0-20180-120Nickel 104 73-12710325.00
0-20180-120Selenium 99 73-1279925.00
0-20180-120Silver 94 73-1279412.50
0-20080-120Thallium 100 73-12710025.00
0-20180-120Vanadium 96 73-1279625.00
0-20180-120Zinc 107 73-12710625.00

PassLCS ME CL validation result :
1Total number of ME compounds allowed :

0Total number of ME compounds :
16Total number of LCS compounds :

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - LCS/LCS Duplicate

Method: EPA 314.0

11-12-0927

Barstow Perchlorate / 29403643

N/APreparation:
Work Order No:
Date Received:

Project:

URS Corporation
915 Wilshire Blvd., Suite 700
Los Angeles, CA 90017-3437

N/A

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

IC 8 111213L01

Date
Prepared

N/A

Date
Analyzed

12/13/11

Quality Control Sample ID

099-05-203-1,379

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %RECSPIKE ADDED

98 0-15085-115Perchlorate 9725

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - LCS/LCS Duplicate

Method: EPA 8015B (M)

11-12-0927

Barstow Perchlorate / 29403643

EPA 3550BPreparation:
Work Order No:
Date Received:

Project:

URS Corporation
915 Wilshire Blvd., Suite 700
Los Angeles, CA 90017-3437

N/A

12/13/11

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC 46 111213B11A

Date
Prepared

Date
Analyzed

12/13/11

Quality Control Sample ID

099-14-085-512

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %RECSPIKE ADDED

102 0-12275-123TPH as Diesel 100400.0

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - LCS/LCS Duplicate

Method: EPA 7471A

11-12-0927

Barstow Perchlorate / 29403643

EPA 7471A TotalPreparation:
Work Order No:
Date Received:

Project:

URS Corporation
915 Wilshire Blvd., Suite 700
Los Angeles, CA 90017-3437

N/A

12/13/11

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

Mercury 111213L01

Date
Prepared

Date
Analyzed

12/13/11

Quality Control Sample ID

099-04-007-8,402

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %RECSPIKE ADDED

96 0-10185-121Mercury 960.8350

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - LCS/LCS Duplicate

Method: EPA 8260B

11-12-0927

Barstow Perchlorate / 29403643

EPA 5035Preparation:
Work Order No:
Date Received:

Project:

URS Corporation
915 Wilshire Blvd., Suite 700
Los Angeles, CA 90017-3437

N/A

12/13/11

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC/MS PP 111213L01

Date
Prepared

Date
Analyzed

12/13/11

Quality Control Sample ID

095-01-025-22,397

Parameter QualifiersRPD CL%REC CLLCSD %REC ME_CL RPDLCS %RECSPIKE ADDED
0-20380-120Benzene 98 73-12710150.00
0-20365-137Carbon Tetrachloride 110 53-14911350.00
0-20380-120Chlorobenzene 104 73-12710750.00
0-20480-1201,2-Dibromoethane 106 73-12711050.00
0-20680-1201,2-Dichlorobenzene 101 73-12710650.00
0-20480-1201,2-Dichloroethane 106 73-12711050.00
0-20268-1281,1-Dichloroethene 106 58-13810850.00
0-20180-120Ethylbenzene 105 73-12710650.00
0-20480-120Toluene 97 73-12710150.00
0-20480-120Trichloroethene 102 73-12710650.00
0-20067-127Vinyl Chloride 118 57-13711850.00
0-20170-124Methyl-t-Butyl Ether (MTBE) 99 61-13310050.00

PassLCS ME CL validation result :
1Total number of ME compounds allowed :

0Total number of ME compounds :
12Total number of LCS compounds :

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Glossary of Terms and Qualifiers

Work Order Number:

Qualifier Definition

11-12-0927

See applicable analysis comment.*
Less than the indicated value.<
Greater than the indicated value.>
Surrogate compound recovery was out of control due to a required sample dilution.
Therefore, the sample data was reported without further clarification.

1

Surrogate compound recovery was out of control due to matrix interference.  The
associated method blank surrogate spike compound was in control and, therefore, the
sample data was reported without further clarification.

2

Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out
of control due to matrix interference.  The associated LCS and/or LCSD was in control
and, therefore, the sample data was reported without further clarification.

3

The MS/MSD RPD was out of control due to matrix interference.  The LCS/LCSD RPD
was in control and, therefore, the sample data was reported without further clarification.

4

The PDS/PDSD or PES/PESD associated with this batch of samples was out of control
due to a matrix interference effect. The associated batch LCS/LCSD was in control and,
hence, the associated sample data was reported without further clarification.

5

Surrogate recovery below the acceptance limit.6
Surrogate recovery above the acceptance limit.7
Analyte was present in the associated method blank.B
Sample analyzed after holding time expired.BU
Concentration exceeds the calibration range.E
Sample was extracted past end of recommended max. holding time.ET
The chromatographic pattern was inconsistent with the profile of the reference fuel
standard.

HD

The sample chromatographic pattern for TPH matches the chromatographic pattern of
the specified standard but heavier hydrocarbons were also present (or detected).

HDH

The sample chromatographic pattern for TPH matches the chromatographic pattern of
the specified standard but lighter hydrocarbons were also present (or detected).

HDL

Analyte was detected at a concentration below the reporting limit and above the
laboratory method detection limit.  Reported value is estimated.

J

LCS/LCSD Recovery Percentage is within Marginal Exceedance (ME) Control Limit
range.

ME

Parameter not detected at the indicated reporting limit.ND
Spike recovery and RPD control limits do not apply resulting from the parameter
concentration in the sample exceeding the spike concentration by a factor of four or
greater.

Q

The sample extract was subjected to Silica Gel treatment prior to analysis.SG
% Recovery and/or RPD out-of-range.X
Analyte presence was not confirmed by second column or GC/MS analysis.Z

Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not
corrected for % moisture. All QC results are reported on a wet weight basis.

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
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Analytical Report For
Client: URS Corporation

Client Project Name: Barstow LRWQCB / 29403643
Attention: Roberto Pinon

915 Wilshire Blvd., Suite 700
Los Angeles, CA 90017-3437

WORK ORDER NUMBER: 11-12-1002

Vikas Patel
Project Manager

02/1/2012

Page 1 of 13

mailto:vipatel@calscience.com
https://www.calscience.com/clientwebaccess/login.aspx
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DETECTIONS SUMMARY

Analyte Result Qualifiers
Reporting
Limit Units Method

Client:

Attn:

Work Order:
Project name:
Received:

URS Corporation
915 Wilshire Blvd., Suite 700
Los Angeles, CA 90017-3437

Roberto Pinon

11-12-1002
Barstow LRWQCB / 29403643
12/14/11  10:30

Client Sample ID
Extraction

TW-1
Perchlorate 61 ug/L EPA 314.0 N/A2.0

TW-4
Perchlorate 51 ug/L EPA 314.0 N/A2.0

TW-5
Perchlorate 30 ug/L EPA 331.0 (M) N/A1.0

TW-5
Perchlorate 35 ug/L EPA 314.0 N/A2.0

Subcontracted analyses, if any, are not included in this summary.

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

*MDL is shown.
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Analytical Report

URS Corporation 12/14/11Date Received:
915 Wilshire Blvd., Suite 700 11-12-1002Work Order No:
Los Angeles, CA 90017-3437 N/APreparation:

EPA 314.0Method:

Project: Barstow LRWQCB / 29403643 Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

12/13/11 N/A 12/14/11Aqueous 111214L01TW-1 11-12-1002-1-A IC 8
15:2608:30

Result DF Qual UnitsRLParameter

ug/LPerchlorate 2.0 161

12/13/11 N/A 12/14/11Aqueous 111214L01TW-4 11-12-1002-2-A IC 8
15:4011:40

Result DF Qual UnitsRLParameter

ug/LPerchlorate 2.0 151

12/13/11 N/A 12/14/11Aqueous 111214L01TW-5 11-12-1002-4-A IC 8
15:5515:10

Result DF Qual UnitsRLParameter

ug/LPerchlorate 2.0 135

12/13/11 N/A 12/14/11Aqueous 111214L01EB-121311 11-12-1002-5-A IC 8
15:1115:20

Result DF Qual UnitsRLParameter

ug/LPerchlorate 2.0 1ND

N/AN/A 12/14/11Aqueous 111214L01Method Blank 099-05-203-1,380 IC 8
14:28

Result DF Qual UnitsRLParameter

ug/LPerchlorate 2.0 1ND

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

R
et

ur
n 

to
 C

on
te

nt
s

Page 4 of 13



Analytical Report

URS Corporation 12/14/11Date Received:
915 Wilshire Blvd., Suite 700 11-12-1002Work Order No:
Los Angeles, CA 90017-3437 N/APreparation:

EPA 331.0 (M)Method:

Project: Barstow LRWQCB / 29403643 Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

12/13/11 12/14/11 12/14/11Aqueous 111214L01TW-5 11-12-1002-3-A LC/MS 1
21:2915:05

Result DF Qual UnitsRLParameter

ug/LPerchlorate 1.0 130

12/14/11N/A 12/14/11Aqueous 111214L01Method Blank 099-12-420-36 LC/MS 1
21:10

Result DF Qual UnitsRLParameter

ug/LPerchlorate 1.0 1ND

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Quality Control - Spike/Spike Duplicate

Work Order No: 11-12-1002

Method: EPA 314.0

915 Wilshire Blvd., Suite 700
Los Angeles, CA 90017-3437

URS Corporation

Barstow LRWQCB / 29403643Project

N/APreparation:

12/14/11Date Received:

N/A

Quality Control Sample ID

11-12-1057-1

MS/MSD Batch
Number

111214S01

Matrix

Aqueous

Date
Analyzed

12/14/11

Date
PreparedInstrument

IC 8

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-15Perchlorate 289 80-1208850

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - Spike/Spike Duplicate

Work Order No: 11-12-1002

Method: EPA 331.0 (M)

915 Wilshire Blvd., Suite 700
Los Angeles, CA 90017-3437

URS Corporation

Barstow LRWQCB / 29403643Project

N/APreparation:

12/14/11Date Received:

Quality Control Sample ID

TW-5

MS/MSD Batch
Number

111214S01

Matrix

Aqueous

Date
Analyzed

12/14/11

Date
Prepared

12/14/11

Instrument

LC/MS 1

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-15Perchlorate 290 80-1208310

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - LCS/LCS Duplicate

Method: EPA 314.0

11-12-1002

Barstow LRWQCB / 29403643

N/APreparation:
Work Order No:
Date Received:

Project:

URS Corporation
915 Wilshire Blvd., Suite 700
Los Angeles, CA 90017-3437

N/A

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

IC 8 111214L01

Date
Prepared

N/A

Date
Analyzed

12/14/11

Quality Control Sample ID

099-05-203-1,380

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %RECSPIKE ADDED

102 0-15285-115Perchlorate 10125

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - LCS/LCS Duplicate

Method: EPA 331.0 (M)

11-12-1002

Barstow LRWQCB / 29403643

N/APreparation:
Work Order No:
Date Received:

Project:

URS Corporation
915 Wilshire Blvd., Suite 700
Los Angeles, CA 90017-3437

N/A

12/14/11

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

LC/MS 1 111214L01

Date
Prepared

Date
Analyzed

12/14/11

Quality Control Sample ID

099-12-420-36

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %RECSPIKE ADDED

100 0-15485-115Perchlorate 9610

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit

R
et

ur
n 

to
 C

on
te

nt
s

Page 9 of 13



Glossary of Terms and Qualifiers

Work Order Number:

Qualifier Definition

11-12-1002

See applicable analysis comment.*
Less than the indicated value.<
Greater than the indicated value.>
Surrogate compound recovery was out of control due to a required sample dilution.
Therefore, the sample data was reported without further clarification.

1

Surrogate compound recovery was out of control due to matrix interference.  The
associated method blank surrogate spike compound was in control and, therefore, the
sample data was reported without further clarification.

2

Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out
of control due to matrix interference.  The associated LCS and/or LCSD was in control
and, therefore, the sample data was reported without further clarification.

3

The MS/MSD RPD was out of control due to matrix interference.  The LCS/LCSD RPD
was in control and, therefore, the sample data was reported without further clarification.

4

The PDS/PDSD or PES/PESD associated with this batch of samples was out of control
due to a matrix interference effect. The associated batch LCS/LCSD was in control and,
hence, the associated sample data was reported without further clarification.

5

Surrogate recovery below the acceptance limit.6
Surrogate recovery above the acceptance limit.7
Analyte was present in the associated method blank.B
Sample analyzed after holding time expired.BU
Concentration exceeds the calibration range.E
Sample was extracted past end of recommended max. holding time.ET
The chromatographic pattern was inconsistent with the profile of the reference fuel
standard.

HD

The sample chromatographic pattern for TPH matches the chromatographic pattern of
the specified standard but heavier hydrocarbons were also present (or detected).

HDH

The sample chromatographic pattern for TPH matches the chromatographic pattern of
the specified standard but lighter hydrocarbons were also present (or detected).

HDL

Analyte was detected at a concentration below the reporting limit and above the
laboratory method detection limit.  Reported value is estimated.

J

LCS/LCSD Recovery Percentage is within Marginal Exceedance (ME) Control Limit
range.

ME

Parameter not detected at the indicated reporting limit.ND
Spike recovery and RPD control limits do not apply resulting from the parameter
concentration in the sample exceeding the spike concentration by a factor of four or
greater.

Q

The sample extract was subjected to Silica Gel treatment prior to analysis.SG
% Recovery and/or RPD out-of-range.X
Analyte presence was not confirmed by second column or GC/MS analysis.Z

Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not
corrected for % moisture. All QC results are reported on a wet weight basis.
MPN - Most Probable Number

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
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